Telomere-driven karyotypic complexity concurs with p16INK4a inactivation in TP53-competent immortal endothelial cells.
Critically short telomeres promote chromosomal fusions, which in TP53-defective cells initiate the formation of cytogenetic aberrations that are typical of human cancer cells. Expression of the enzyme telomerase stabilizes normal and aberrant chromosomes by maintaining telomere length. However, previous investigations, including our own, have shown that overexpression of telomerase reverse transcriptase (hTERT) does not prevent net telomere shortening in human endothelial cells. In the present study, two mass cultures of hTERT-transduced bone marrow endothelial cells (BMhTERT) and 26 clones were employed to further investigate the immortalization process and consequences of telomere shortening. Eighty-five percent (22 of 26) of the clones and both mass cultures were immortalized. However, cytogenetic analyses revealed recurring cytogenetic aberrations in the mass cultures and 12 representative clones. Several of the recurring aberrations, including +5p, +11, -13, +19, and +20, and nonreciprocal translocations involving 17p and 2p were previously implicated in human carcinogenesis. One mass culture and a subset of clones (5 of 12) had complex karyotypes, characterized by cytogenetic heterogeneity and at least five chromosomal abnormalities. p16(INK4a) was silenced exclusively in the five clones and mass culture with complex karyotypes, whereas the p53/p21(cip1) pathway was defective in only one clone. Telomere dysfunction was implicated in the evolution of complex karyotypes by the presence of anaphase bridges, telomere associations, and dicentric chromosomes. These results show that complex karyotypes can evolve in TP53-competent cells and provide evidence that p16(INK4a) functions as a gatekeeper to prevent telomere-driven cytogenetic evolution. These investigations provide new insight to the role of p16(INK4a) as a tumor suppressor.